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Aerial reconnaissance 
Aerial policing and crowd 
monitoring 
Aerial traffic and security 
watch 
Monitor civil engineering 
sites 
Monitor waterways and 
shipping 
Security and control 
Oil and gas pipeline watch 
Rescue and clear up effort 
supervision Disaster effects and 
management 
Disaster damage estimation 
Monitor the countryside 
Monitor litter on beaches 
Aerial reconnaissance 
Countryside and agriculture 
Monitor agriculture activities 
Telecommunications Telecom relay and signal 
coverage survey 
Survey work Oil and gas E + P 
Mineral Exploration 
Geographical survey 
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2
 ACMA – Australian Communications and Media Authority 
 The Australian Government agency that regulates and facilitates broadcasting, the internet, 
radiocommunications and telecommunications in Australia (ACMA 2009) 

 
 	 ! 	 

	 	! 	 	  	 	  	 	
-		 %	
 0
 
	-			-
	%  	  	! *	 	33 A  
	
  	   %    
 * 	  @ !	 	 	
   	    
% ?!  	   ! 	 	  
			%

,% 		 *!	1	
	%B	
	0,!	0!%
" * *3,,%C%$
% 				
				
!%
D% 6
%	/		#1'!
			!@D!%
C% ?	
0				

	!%
9% 3?C- @-		
!%
>% A!				
	
					
			%
E% .	@	<
=	!/	
-	
		!			
%

                                                 
D@+@					
C3	?-
-"3?$%
"
 
 #$%!
!	&

(
		
			
% 	
/    	  			
	
 	    		
% F/   	 	
		%!@
",>$ 		
 			/	0
	
 	 	 		%  -	
	 			 
						%	

	
		%

A #		 "$ 	) <*	
 ! 	  	

		
	*
/
	     	   !=% ; !  	

			
		!	!
!	!
!%


!	&$'

 0	  	 	!  ;!	 	 	
 #		
@
"#@$%#@	
				!/
		%
		
		
%	
	!
			%

*	0	2	!	
%
F/							
 %;G'	 ":$  	 	
	2		
				
		%;G'	":$!!!	
	/ 
 
				%	!
     	    	 	 !%
3	     	 		 	  
	  		 	 !%  !  
(
 
				!	
	
%

   	  	 	  	 
 
			%?	
/	


/				/
		
  % ( / 	! 	 	 
  	
")HH%	%!HH 
II	$%   	 

		
/!	
	%  
	 
!! 	 	!

!%@ 	  

		 - 	 		%F  		
		!%

 

!	%				

	 	% *	 	   %F/  	
		%<?!!!
	  / / ! 	  		
 	 
				="G@	1	
E$%G@	1	)

					%/
0	/			-
	
		
0	
	 	J(!
	/ 


	   		 
J @  		  
			"		/	/
!		/%$	0				

!	!	0%

 	  	 	  		% A

	 3 ":$  	  	 	  
	 	 0
 	 	 	 	 	% A	 
	0		!				
)
 
	
 			! !%F/  	!  -
				%

* 

'
F!K/?	!8G	K":$0	.
 *	". *$!		!!		!
						%F!K/?	!8G	K
":$				!			
	!/<.6		?!6	=%A!!		
/
!	%/	 
!	
!	!	!	% 	
!	 !!	
		
 . *
		
%F				%

8!	"D$		2		
	1
	  "D% !	$ 	 	
	   	 0%
;0       ! 	 ! 		/
	 	 	 / 	 	
/ 
	 	 !/
	!22				!!!		
	% (  	   	  		    	
!		/	%

 	*+ 

 	! !	  	  	   	 !
	  	
 			 		%   	   
	3	 			!	1/
! !! 
 !% ! 
L3	 *		+@;
	
?
!M"'	,:$
	
!	1
!		
	  
 %'	 ",:$  	
	 !/
!	!!
!	!%

,
 
@		!			
			
	
	   % 5	 ?	 "$  	    
		
!*?			"?$/	
 
 !  	
    		  		%
<;0	?	#! 2,E	#29			
	! 	 	/	!2	
!/!	 		 		N <'	
 
!	2
!				/				

			0 "DEH$/			
	
!,/"D$!%=

#

@
*		GA	"$	

	    
 ! 	 % (= 	   
		 !	!  	/ ! 	 		%
	
		=%

	!/A	"$		

!	    !   !) <@ O	
		P	2!!	!/	=	!	
		 % !		   	
2 !
"F?;$	!	D=%-!	
  	 !% ;0!   	 !  
	!/2!	!	%




-
 
  	 !&
 
&!	
*8#26"K&.K$C9C",C=$		
		0	
C #A%		
		
,>"9C=$!"?	$%

#	@!
"$!		0@	@	0	
*D%DQ 				0DC%Q %
?	@	D'*,9H%

 .	$ & 
 
		!	

	
	
   
	  % 	 ,% 	  -  
%

 	,%)5 %
1. Reliable UAV – manual control 
2. Sustained, reliable autonomous flight 
3. 
Scrutineering 
Requirement 
Reliable telemetry, heartbeat, ground control station 
4. Flight out to search area 
5. Flight of search pattern 
6. Find outback Joe 
7. Deliver water 
8. 
Competition 
Mission 
Return to airport 
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UAV Design Considerations 
Design Path 
Airframe Layout Material Selection Engine Selection 
Side Profile. 
Distribution of masses - COG 
Solid Model 
Design of Airframe 
Final Design: 
• Fuselage 
• Empennage (Tail Section) 
• Wing Sections 
• Undercarriage 
Production of CAM Files 
and Shop drawings 
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Aircraft Type  
Multiplier Tractor Single Boom P 
Twin 
Boom P Canard 
Flying 
Wing 
1 3 10 5 5 10 8 
2 5 6 10 10 10 8 
3 6 6 4 3 5 10 
4 3 4 10 10 7 6 
5 4 8 3 10 6 5 
6 4 6 10 10 5 3 
7 2 10 6 5 5 4 
8 2 10 10 10 7 4 
Cr
ite
ria
 
Totals 204 203 223 199 190 
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Desired Performance and Specifications 
Cruise speed 60 - 100 km/hr 
Maximum takeoff weight 10 kg (22lb) 
Payload without fuel 4 kg (8.8lb) 
Dimensions <2.5m wing span. 
Endurance  2-3 hrs 
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11
 The Aerorice flywheel featured a two magnet system to power and trigger the ignition module. 
The procession of opposing poles of the magnets in the flywheel meant that reversing the flywheel 
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(with the correct timing) would allow the engines to run the reverse direction. This is also possible 
as the intake is piston ported. That is, intake timing is the same which ever direction the engine runs. 
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 The engine ignition timing can be altered with a single Allen key without requiring the removal of 
the propeller and spinner. 
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University of Southern Queensland 
 
FACULTY OF ENGINEERING AND SURVEYING 
 
ENG4111/4112 Research Project 
PROJECT SPECIFICATION 
 
FOR:   Geordie MILNE 
 
TOPIC: AIRFRAME DEVELOPMENT & FLIGHT TESTING FOR ENTRY INTO 
THE 2009 OUTBACK CHALLENGE 
 
SUPERVISOR: Mr Chris Snook 
 
SPONSORHSIP: USQ 
 
PROJECT AIM: This project seeks to establish the parameters for a UAV (Unmanned Aerial 
Vehicle) specialised for the 2009 UAV Outback Challenge in Kingaroy and 
implement design, construction and testing before the competition.  
   
PROGRAMME:  (Issue A, 23rd March 2009) 
1.  Undertake general research into location, conditions, expectations and previous 
competition. 
 
2. Detailed investigation into the competition’s specifications. Critical evaluation of 
previous attempts. 
 
3. Outline design parameters regarding limitations including: 
• Availability of equipment 
• Physical restrictions 
• Competition restrictions 
 
4. Detailed design of aeroplane, required subsystems, ground equipment and testing 
equipment. Design will make allowance for avionics but not their detail design. 
 
5. Construction of aeroplane, required subsystems, ground equipment and testing 
equipment.  
 
6. Real time evaluation and testing of aeroplane, required subsystems, ground 
equipment and testing equipment. Establishment and implementation of check 
procedures. Evaluation will make allowance for avionics but not their detail 
design. 
 
As time permits: 
7. Preparation for 2009 UAV Outback Challenge Competition. Organisation of 
ground equipment, subsystems and check lists. 
 
8. Design and development of an alternate design better suited to ease of 
manufacture and increase durability. 
 
 
AGREED          (student)               (supervisor) 
 
  Date:        /         / 2009                                  Date:          /         / 2009 
 
Assistant Examiner: 
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Major Revision Record 
 
Revision 1.1 
• Addition of Guidelines for Spectrum Compliance (New Section 8) 
• Updates on CASA requirements 
• Update to table 2 to reflect new CASA requirements  
Revision 1.2 
• Change of insurance deadline 
Revision 1.3 
• Added Section 5.14 describing competition timing. 
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1 Objective 
 
The goal of the 2009 UAV Outback Challenge is to demonstrate the utility of 
Unmanned Airborne Vehicles (UAVs) for civilian applications.  The competitors will be 
required to develop a UAV that could save lives by quickly and cost effectively 
delivering medical supplies to critically ill patients in the Australian Outback. 
 
The Challenge will provide valuable experience to student and private entrants, in 
the design, construction and operation of UAVs.  This experience will help create a 
future generation of aerospace professionals - all focused on the fastest growing 
component of the international aerospace industry.  
 
The event comprises of 3 flying categories.  These are the:  
• Airborne Delivery Challenge (open to high schools), 
• Robot Airborne Delivery Challenge (open to high schools), and 
• Search and Rescue Challenge (open to all) 
 
2 Search and Rescue Challenge 
 
The Search and Rescue Challenge is open to worldwide entrants – university 
students, privateers and hobbyists.  Small companies will be permitted to enter at 
the discretion of the UAV Outback Challenge Technical Committee provided they are 
shown to be participating in the spirit of the competition. Teams will be assessed for 
their eligibility to enter this category on application.  
 
Employees of organisations who are official sponsors of the 2009 UAV Challenge are 
permitted to enter the Search and Rescue Challenge BUT will not be eligible to win 
any of the prize money.  
 
2.1 The Mission 
Outback Joe is lost in the Australian outback and desperately needs assistance.   
Teams must deploy a UAV to find him and deliver an emergency package via an air-
drop.  
 
2.1.1 Finding Outback Joe 
The system must be capable of finding Joe in the Search Area, located near Kingaroy 
airport.  The UAV must fly through a defined corridor of approximately 1 nautical 
mile (nmi) in length and 0.2nmi in width to the Search Area.   The Mission Boundary, 
allocated for the competition, is approximately 2 x 3nmi.  The rural search area for 
locating Outback Joe will be 0.5nmi within this boundary.  If at any time the UAV flys 
outside the Mission Boundary for the competition, the UAV’s mission will be 
terminated by the Range Safety Officer (RSO).  
 
Figure 1 shows a schematic of the Mission Boundary and Search Area. The 
corresponding GPS coordinates are given in Table 1.   
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The airspace within the mission boundary will be specially allocated by CASA for the 
event and teams must not fly below 200ft (excluding takeoff and landing at the 
airport).  Teams that wish to fly above 400ft must seek approval from CASA, through 
the UAV Challenge Organising committee, for the event.  Additionally, teams are 
limited to a maximum height of 1500ft by the competition organisers. The organisers 
are to ensure that the airspace application to CASA requests that the airspace 
boundary described in the applicable NOTAM provides an additional safety zone 
around the mission boundary so as to provide separation between competition 
participants and other airspace users.  
 
 
 
Figure 1:  Mission Boundary (MB) and Search Area (SA). 
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Table 1: Search and Rescue boundary coordinates. 
Boundary 
Point 
South 
(WGS 84 Degrees:Minutes:Seconds) 
East 
(WGS 84 Degrees:Minutes:Seconds) 
MB-1 26°34'39.21" 151°50'12.79" 
MB-2 26°34'38.31" 151°50'25.24 
MB-3 26°34'53.44" 151°50'31.02" 
MB-4 26°34'42.55" 151°50'50.89" 
MB-5 26°35'58.16" 151°51'10.39" 
MB-6 26°36'33.16" 151°52'29.07" 
MB-7 26°38'43.72" 151°52'55.39" 
MB-8 26°38'36.86" 151°49'49.26" 
SA-1 26°36'57.00" 151°50'35.00" 
SA-2 26°37'2.76" 151°51'59.19" 
SA-3 26°38'12.81" 151°52'15.83" 
SA-4 26°38'7.48" 151°50'28.24" 
 
The target for the search will be a human shaped dummy wearing light khaki clothes 
and an Akubra hat.  The dummy will not be moving and will be positioned in a typical 
resting pose for a tired and lost bush walker visible from the air.   
 
A simulated heat signature will be located next to the dummy.  The heat lamp used 
will be a Videotec IR50WFL11: 
 
http://www.videotec.com/dep/IR_EN_0703.pdf 
 
This lamp will be facing directly upward and run continuously during the Search and 
Rescue Challenge competition hours.  
 
After the search for Outback Joe is complete, the GPS coordinates representing his 
location must be provided to the judges by the team (in WGS 84 
Degrees:Minutes:Seconds format). 
 
For safety reasons, teams will only be allowed to drop the emergency package if the 
team’s chosen GPS position is within 100m of Outback Joe. 
 
Teams will be allowed three attempts to provide the correct location of Outback Joe 
to the Judges. If a team fails to locate Outback Joe on the third attempt the team 
will be asked to command their UAV to return to the airport.  
 
2.1.2 Rescuing Outback Joe 
Once Joe has been located, the air vehicle must safely deliver a life saving drink to 
him (minimum of 500ml).  There are no restrictions on the deployment device, 
however a competition scrutineer on the range must be able to open the container 
by hand and measure the quantity of drink delivered.  The drink must be an 
unopened container suitable for human consumption – examples include a bottle of 
water or soft drink. The emergency package (containing the drink) must be dropped 
as closely as possible to Outback Joe, without touching him.   
 
Only one drop will be allowed. Teams must only drop a single object – no 
scattering of bottles are allowed! 
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After the drop, the team will command their UAV to return to Kingaroy airport for 
landing.  
 
2.2 Time Limit 
A time of 1 hour is allowed for the entire mission.  This includes all time for setup, 
launch, the mission, landing and recovery/pack-up.  While the air vehicle is returning 
to Kingaroy airport, judging of the drop accuracy will be performed.  Multiple 
attempts are allowed in the time allocated. i.e. a team may command their UAV to 
return to the airport. However, severe point penalties will be incurred for having a 
UAV flying past the 1 hour time limit. 
 
2.3 The UAV 
The air vehicle must comply with the specifications in Section 5.1.  Teams are 
restricted to use one air vehicle only for the one hour mission. 
 
2.4 Adverse Weather 
Postponement of the competition due to adverse weather conditions will be at the 
judges’ discretion.  Flying will be delayed if the 10 minute average wind speed 
exceeds 25kts at the airport. Two adverse weather days have been built into the 
schedule (Table 2).  
 
If in the unlikely event that it is impossible to have all teams fly in the competition 
during the event days (including the adverse weather days) due to adverse weather, 
the competition will be declared Cancelled and no prizes awarded. 
 
2.5 Additional Deliverables 
In addition to the points awarded for the mission, entrants will also be graded on a 
technical report and video (Section 6.2).  The report will outlines a team’s design, 
methodology for package deployment and operational and safety procedures.  An 
oral presentation must also be given at the competition (Section 6.3). 
 
2.6 The Reward 
The winning team will receive $50,000 if the mission is completed. The definition of a 
“completed mission” can be found in Section 5.11. 
 
In the event of more than one team completing the mission, the team with the 
highest points total will win. In the case of a tie, joint winners will be declared and 
the prize money will be equally split among the winning teams.  
 
3 Challenge Safety 
 
Safety is a priority for the UAV Outback Challenge, and the rules and regulations 
contained in this document have been put in place with safety in mind.  The safety 
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mechanisms that have been put in place include: ensuring compliance with 
CASR101; air vehicle safety inspections and structural verification; UAV controller 
override capability; flight termination mode; and a proven history of safe flight 
operations.   
 
Entrants are reminded that during their research and development phase, all test 
flying must comply with the relevant CASA regulations.  Participants must ensure 
they contact their local CASA regional office to ensure that they are in 
compliance. 
 
The rules outlined in Section 5 will be strictly enforced in order to reduce the risk 
associated with holding the UAV Outback Challenge. The organising committee may 
disqualify any entry that they deem to pose an unreasonable safety hazard to people 
and infrastructure.  
 
Additionally, a Mission Termination device must be used by all entrants in the Search 
and Rescue Challenge.  This device provides another layer of safety for the general 
public in the surrounding area to the Challenge and prevents the air vehicle from 
flying well beyond the Mission Boundary.  Refer to Section 5.5 for full details. 
4 Schedule 
Table 2 below sets forth the overall competition schedule: 
  
Table 2. 2009 UAV Outback Challenge schedule 
 
Activity Date 
Registration 
Registration details will be on the UAV Challenge website.   
closes on 29 May 
2009 
Deliverable 1: Flight Safety Review (short Technical 
Report) 
A short technical report (Section 6.1) on the UAV design 
concept and proposed safety methodology must be provided. 
29 May 2009 
CASA Applications Due 
The Outback challenge organising committee will, on behalf 
of all participating teams, apply for the relevant approvals for 
operations on or near to an aerodrome and an area of 
operations not above 3000’ amsl in class G airspace. The 
application may initially be submitted to CASA without the 
names of the participants being included. The cost for this 
service will be met by the organising committee and not 
passed onto the participants as was previously indicated. 
 
03 Aug 2009 
Deliverable 2: Flight Readiness Review (Technical 
Report and Video) 
A technical report (Section 6.2) must be provided.  The 
underlying objective of this report is to convince the 
organising committee that the team has developed a reliable 
and safe UAV system, along with the appropriate operating 
28 Aug 2009 
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Activity Date 
procedures.   
A Video must also be supplied that includes a flight 
demonstration of the dropping mechanism that will deliver 
the payload.  
“Go” “No-Go” Announcement of Teams 
Final approval to participate in the 2009 UAV Outback 
Challenge given to teams.  The final approval to participate 
will be based on several aspects of the technical report, 
predominantly the demonstrated ability to operate within the 
competition safety standards. 
7 Sep 2009 
CASA Application Update 
The Organising committee are to submit an update to CASA 
advising them of the names of the participants for inclusion 
in the airspace approvals for the Outback challenge. 
7 Sep 2009 
Team Insurance Deadline 
Teams must provide documentation illustrating their 
insurance coverage.  More details of insurance requirements 
and options will be posted on the UAV Challenge website. 
Teams that have not submitted this documentation by this 
date may be disqualified from the competition. 
11 Sep 2009 
Search and Rescue Challenge 
Orientation, Safety Briefing and Inspections, Oral and 
Documentary Video Presentation 
28 Sep 2009 
Search and Rescue Challenge 
Competition day and Awards 
29 Sep 2009 
Adverse Weather Days 
Two adverse weather days are allocated in case judges 
decide wind, rain or other adverse conditions interfere with 
the running of the competition. Note that the 30 Sep is when 
the Airborne Delivery Challenge is run and flying 
opportunities on this day will be limited. 
30 Sep and 1 Oct 
2009 
 
 
5 Additional Rules 
5.1 UAV Requirements and Limitations 
UAV entries will be subject to the following requirements and limitations: 
 
1. Must not be a commercial off-the-shelf UAV complete system (ie: UAV with all 
avionics already integrated); 
2. Must be capable of autonomous flight; 
3. Must be free flying; 
4. Maximum gross weight (MTOW) must be less than 100 kg (rotary) or 150kg 
(fixed wing) as per CASR101; 
5. Must have continuous radio communication with the UAV Controller; and 
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6. Platform and onboard systems can be commercial off the shelf or custom 
made. 
5.2 Piloting Proficiency 
UAV controller must be MAAA bronze-wing standard or equivalent.  The onus of 
proof is on the UAV Controller and he/she may be asked to demonstrate their 
proficiency at the competition before they are allowed to fly a mission. 
5.3 Safety Inspections 
All UAVs will undergo rigorous safety evaluations leading up to the Challenge. 
Physical inspections will occur during the orientation, practice days and competition 
days. These inspections must be passed before the UAV will be permitted to fly. All 
decisions by the organising committee in relation to airworthiness are final. 
 
Safety inspections will include (but not be limited to) the following: 
 
• Structural verification of the UAV to ensure structural integrity including, 
o Components adequately secured and fasteners tightened 
o Propeller structure and attachment integrity 
o Inspection of all electronic wiring 
o Controls move as expected 
o Payload general integrity 
• UAV controller override; 
• Radio range checks with motor off and on; 
• Flight termination system tested; 
• UAVs will be weighed to ensure they fall within the weight restrictions;  
• Video evidence and flight logs of flight tests demonstrating safe operations; 
and 
• Flight demonstration. 
 
Specific details on these safety tests will be provided to teams closer to the event 
date. 
5.4 UAV Controller Override 
For safety reasons, all UAVs must provide an override capability where the UAV can 
be changed from autonomous flight to a manually flown radio mode. 
5.5 Flight Termination Mode  
All must implement a flight termination mode.  Teams must design and construct this 
device with the following conditions: 
 
• Preliminary design details must be provided in the Flight Safety Review 
Technical Report (Deliverable 1). 
• The device must be onboard the UAV and be a completely independent 
device from all other onboard systems (separate power supply, processor, 
etc). 
• The device must be able to command the servos to the servo positions as 
listed below, OVERRIDING any other onboard system. 
• The device must receive a heart-beat like signal from the onboard 
computers/communications link at least every 5 seconds, so that the flight 
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termination mode is initiated if the heart beat signal is not received. 
• The device must be able to be activated from the ground by the UAV 
Controller at the command of the judges. 
 
All points above must be demonstrated to the judges prior to every flight conducted 
at Kingaroy.  
 
The flight termination servo positions for fixed-wing UAVs are: 
 
• Throttle closed; 
• Full up elevator; 
• Full right rudder; 
• Full down on the right aileron; 
• Full up on the left aileron; and 
• Full flaps down (if applicable). 
 
The flight termination servo positions for rotary-wing UAVs is to simply close the 
throttle. 
 
In the case of lighter than air vehicles, strategies should be included that note how 
the air vehicle can be brought to ground in the case of failure, noting maximum 
crosswinds and the estimated maximum distances that the vehicle could exceed the 
Mission Boundary. 
 
5.5.1 Alternate Flight Termination Systems 
Teams may choose to implement an alternate flight termination strategy to that 
proposed in Section  5.5. 
 
It should be noted that any alternative systems will only be considered if it can be 
demonstrated that the system proposed will operate to the same or increased level 
of safety as the flight termination system specified by the organisers.   
 
Teams who wish to use an alternate flight termination strategy must demonstrate 
(with actual figures from real testing) the maximum distance their air vehicle could 
reach outside the mission boundary, if the flight termination system was activated at 
the boundary, and the air vehicle was travelling at maximum velocity and maximum 
altitude.  Crosswinds should also be considered and specified.  
 
In the event a Commercial off the Shelf Flight Termination System is used, teams 
must also provide manufacturer evidence supporting the proposal at Deliverable 2. 
 
5.6 Criteria for Flight Termination 
 
The Challenge judges may request a flight to be terminated or a flight may be 
terminated automatically by the onboard system for a variety of reasons.  These are: 
 
• If the UAV goes outside the Mission Boundary; 
• If the communications link is lost for more than 5 seconds;  
• If the UAV is deemed to be out of control by the judges;  
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• If the onboard systems lock up (the independent flight termination system - 
does not receive the heart beat signal) 
 
Missions must be IMMEDIATELY terminated by the teams upon request of 
the judges.  This will be done through the ground station interface.   
5.7 Flight Demonstration 
Before attempting the Challenge, all teams must demonstrate their UAVs in flight to 
the Judges. A circuit must be flown in piloted mode and autonomous mode to 
demonstrate the competency of the UAV and the UAV controller.  The details of this 
circuit will be given to the teams on the practise days of the Challenge. 
5.8 Take-off and Landing 
Teams will have access to the sealed runway at Kingaroy. 
 
5.9 Team Sponsors 
Teams must advise the organising committee of their sponsors and the terms of the 
sponsorship. Full disclosure of sponsors and funding sources must be provided as 
part of the technical report. Sponsors should be aware that footage of a team’s UAV 
could form part of the official 2009 UAV Outback Challenge documentary and 
promotional materials. 
5.10 Liability and Insurance 
It will be mandatory for all teams to implement their own insurance, including Public 
Liability insurance for both flight testing and competition flights. The organising 
committee are required to sight a Certificate of Currency from each team. 
 
Information on insurance required and insurance that can be purchased through the 
organisers of the competition will be available on the UAV Outback Challenge official 
website. 
 
Teams will have to prove that they have insurance cover BEFORE the organising 
committee will allow the team at fly at the competition. 
 
5.11 Definition of “Completed Mission” 
A Search and Rescue Challenge mission is considered complete if: 
1. The UAV does not cross the mission boundary. 
2. The emergency package comes to rest within 100m of Outback Joe. 
3. The emergency package does not touch Outback Joe. 
4. At least 500mL of water is recovered by the scrutineers on the course. 
5. The UAV returns to the airport and lands. 
 
5.12 Loss of UAV Controller 
In the case that a team’s designated UAV Controller (pilot) is unable to fly the UAV 
on the competition or scrutineering day for any reason (such as sickness, etc), then 
the judges have the discretion to allow another suitably qualified pilot (Section 5.2) 
to take their place.  
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5.13 Access to Video Stream from UAV 
The UAV Challenge Organisers request that teams that have a live video stream at 
the ground station from their UAV provide access to this stream so that it can be 
recorded or broadcast to the crowed at the airport.  
 
5.14 Competition Timing 
 
The order of flying on the competition day will be determined by drawing team 
names out of a hat. In the event of a team finishing their mission before the end of 
their one hour time slot (due to exceptional performance or due to an unforseen 
termination of the mission), we will ask the next team to begin their mission ahead 
of schedule. However, a team will be given 15 minutes notice of this (in time to 
prepare off the field). Hence, this will only occur if a team finishes more than 15 
minutes ahead of their normal end time. 
6 Judging 
A team of at least three judges will determine compliance with all rules. Judges will 
be professional staff from within the UAV industry. Official times and measurements 
will be determined by the judges.  
 
The judges will evaluate and score each of three elements, which will form the total 
Team score. The three elements are as follows: 
 
• Technical Report (Deliverable 1):  no points (go/no-go) 
• Technical Report and video (Deliverable 2):  max 15 points 
• Oral Presentation:    max 15 points 
• Mission Performance:    max 120 points 
 
Each element is a prerequisite before progressing onto the next. All decisions by the 
Competition Judges are final. 
 
6.1 Short Technical Report (Deliverable 1) 
Each Team is required to electronically submit a Short Technical Report in PDF 
format that describes the proposed UAV system design and safety considerations. 
The UAV Outback Challenge organisers want to know how a team will minimise risk 
and operate as safely as possible.   
 
The technical report must address the following: 
 
1. Overall design of the UAV system 
2. Risk Assessment 
3. Risk Management Approach 
 
There are no points awarded for this deliverable. Instead this is a go/no-go 
checkpoint. 
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6.2 Technical Report and Video (Deliverable 2) 
Each Team is required to electronically submit a Technical Report in PDF format and 
a flight demonstration video in a common video format.   
 
The technical report must use the following headings: 
 
4. Executive Summary (1 page) 
5. Introduction (1 page) 
6. Design Approach and Rationale (3 pages) 
7. Risk Management Approach (2 pages) 
8. Flight Test Results and Discussion (2 pages) 
9. Conclusions (1 page) 
 
One page is also allowed for the title page and one for that table of contents (gives 
total maximum page count of 12).  No appendices are allowed. 
 
The report and video will be assessed as follows: 
 
 
6.3 Oral Presentation 
Each Team will deliver a presentation (not exceeding 12 minutes, plus 3 minutes of 
questions from the judges) highlighting: 
• their approach,  
• system design,  
• expected performance and  
• what they have learned from the process.  
 
Unique or innovative features and safety approaches should be included. Judging 
will be based on briefing effectiveness.  
 
Each team will be allocated a presentation time (when they register at Kingaroy 
airport on the first day of the Challenge flying event).  
 
Teams MUST be ready to present at their allocated time.  
 
All presentations will finish at the end of the allocated time slot regardless of when 
they started. For example, if a team is 5 minutes late, they will only have 7 minutes 
to present. 
 
Technical Report and Video (total of 15 Points) 
Scoring Components Max Points 
Executive Summary 2 
Design approach and rationale 2 
Risk Management Approach 2 
Flight test results and discussion 2 
Quality of writing 3 
Overall style/presentation 2 
Overall quality of video 2 
Late submissions MINUS 5 points per day 
Over page limit (12 pages) MINUS 2 points per page 
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Teams MUST supply their own laptop with the presentation load. 
Challenge organisers will provide a VGA projector and screen. Teams must 
test their computer compatibility with the data projector at registration. 
 
 
 
 
 
The presentation will be assessed as follows: 
 
Presentation (total of 15 Points) 
Scoring Components Max Points 
Quality and clarity of the oral presentation 4 
Quality and clarity of the presentation slides 4 
Does the presentation convey the overall team’s 
achievements 
4 
Ability to answer questions 3 
 
6.4 Mission Performance (Flying) 
For the Search and Rescue Challenge, the mission performance will be assessed as 
follows: 
 
Mission Performance (total of 120 Points) 
Scoring Components Max Points  
Pre-flight checks, team communication and 
organisation 
5 
Takeoffs (safety and controllability) 5 
Autonomous take-off (yes/no) 10 
Landing (safety, controllability and condition of 
UAV) 
10 
Autonomous Landing (yes/no) 10 
Accuracy of payload drop (measured from where 
it rests) 
Points = 0.5x(100-d), 
where d is distance in 
m from Outback Joe 
(max points 50, min 0) 
 
If you hit Outback Joe 
– NO POINTS 
Autonomous “Joe” detection and dropping of 
emergency supply package 
30 
Time penalty Minus 2 point for each 
minute over the hour 
Fly outside the Mission Boundary Disqualified 
 
7 Awarding of Prizes 
 
A team will only be awarded the first place prize if they successfully complete the 
defined mission in the time allocated. If more than one team successfully completes 
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the mission, the team with the highest overall points will be awarded the first place 
prize.  
 
In the case of a tie on points, a count back system will be implemented as follows: 
1. Team with the fewest number of drop requests wins. 
2. Team with the shortest mission time wins (measured from start of the 1 hour 
mark until the landing of the UAV at the airport). 
3. If there is still a tie, joint winners will be declared and the prize money will 
be equally split among the winning teams.  
 
8 Guidelines for Spectrum Compliance  
The following information has been summarised from the official ACMA website 
(refer below) and correspondence with the Authority, on behalf of the UAV 
Challenge Organising Committee for the UAV Outback Challenge.   
 
Please note that the following information should only be considered as GUIDELINES 
designed to assist competitors in understanding the issue of spectrum compliance. 
Each team should ensure they understand and comply with all relevant spectrum 
regulations prior to their Deliverable 2 submission. 
     
8.1 The ACMA, Spectral Planning and Licensing  
 
The Australian Communications and Media Authority (ACMA) are the Australian 
federal regulatory body responsible for radio-communications compliance and 
manage the access to the radiofrequency spectrum within Australia.  
 
As an independent Statutory Authority to the Commonwealth of Australia, the ACMA 
manages the spectrum in accordance with the Radiocommunications Act 1992, as 
outlined by the Ministry of Communications, Information Technology and the Arts.   
 
While the ACMA encourages competitiveness and self-regulation of the RF spectrum, 
spectral planning provides the overall Statutory framework for the allocation and 
administration of radiofrequency transmissions for different types of services, as 
granted under the Act. This is done to maximise the efficient use of the spectral 
resource and minimise interference of adjacent channels.     
 
The Australian Radiofrequency Spectrum Plan (ARSF)2009is the latest spectrum plan 
used in Australia and is based upon the outcomes of the International 
Telecommunication Union (ITU) World Radiocommunication Conferences. As 
Australia is an obligatory member of the ITU, the ARSF must be drafted so that it 
takes into account the spectral allocations moved by the ITU. 
 
The ARSF is used in conjunction with frequency and administrative band plans to 
structure the available RF spectrum for use within Australia.   
 
In order to utilise the RF spectrum, a relevant licence must be obtained from the 
ACMA for anyone who makes use of a transmitter, as implied under the Act. The 
licensing of operators using RF devices falls under several different categories:  
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• Apparatus Licence – based on the type of service provided by the 
communication link.  
• Spectrum Licence – based on the area the communication link is routed. 
• Class Licence. 
 
 
Both Apparatus and Spectrum Licences are issued on an individual basis and there 
are subsequent Licence fees incurred, as well as the need for direct consultation 
with the ACMA by the licensee over the terms and conditions of the Licence.  
 
Class Licences cover designated parts of the spectrum set aside for shared access by 
the general populous. Users of devices under a Class Licence conform to a common 
set of conditions applicable to all users and do not need to register or pay the ACMA 
for the Licence.    
 
Under the current regulatory framework, there are no “un-licensed” bands for RF 
communication purposes.   
 
All radiofrequency bands are subject to frequency and power restrictions, as defined 
within the applicable Licence category. This includes Class Licences.  
 
8.2 Class Licensing and The Challenge  
 
Class Licences are a common choice of Licence given the ease of their use and the 
wide range of readily-available communication devices that fall within the 
operational conditions of the various Licences.   
 
Class Licences vary according to the type of services provisioned under the Licences, 
the bandwidth of frequencies each Licence is defined over and the maximum 
allowable transmitted power over that bandwidth.   
 
As such, not all Class Licences are applicable for UAV operations from legal, 
technical and safety perspectives.  
 
The Technical Committee has deemed the following Class Licences, or parts there 
of, applicable to the UAV Challenge for competitors to use in their link budget 
designs:  
 
• Radiocommunications (Low Interference Potential Devices) Class Licence 
2000  
• Radiocommunications (Radio-Controlled Models) Class Licence 2002   
 
8.3 Guidelines for Using Class Licences  
 
Competitors are entitled to use the aforementioned Class Licences for their radio 
links, on the provision that they act in accordance with the conditions defined under 
the Licence.   
 
In general, this requires competitors to conform to:  
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• The class of transmitter specified by the Licence (eg. Digital modulation, 
Frequency hoping).  
• The maximum radiated power for that frequency band. This is usually 
expressed in Effective Isotropic Radiated Power (EIRP). 
 
If competitors fail to meet the conditions specified by the Class Licence, they are no 
longer deemed to be acting in accordance with it. Unless competitors gain another 
type of Licence from the ACMA to do so, it is classified under the Act as an illegal 
activity.    
 
The ACMA has stated to the Technical Committee that devices used under the Radio 
communications (Low Interference Potential Devices) Class Licence 2000 must be 
low interference. They are within their right, should circumstantial evidence be 
provided, to turn off any transmitter causing potential interference and prevent 
further usage of the offending device.   
 
8.4 ISM Frequencies  
 
Several of the Industrial, Scientific and Medical (ISM) bands fall under the Radio 
communications (Low Interference Potential Devices) Class Licence 2000 and 
devices used for radio communication purposes across these frequency bands are 
subject to the provisions outlined by the Class Licence.  
 
It should be noted that the frequency range for the 900MHz ISM band for Region 3 
(Australia) is different to other parts of the world and competitors should take this 
into consideration when designing their system.   
 
Furthermore, the ACMA warns that radio communication services operating over ISM 
frequencies cannot be afforded protection from interference caused by non-radio 
communication ISM applications. As such, the suitability of using ISM bands for 
radio applications should be assessed by competitors (refer NOTE § 3 of the LIPD 
Class Licence).  
 
8.5 FINAL NOTE TO COMPETITORS  
 
Spectrum compliance is an issue that the organisers of the UAV 
Challenge take very seriously. Failure to comply with spectrum 
regulations during the event will constitute in Disqualification from 
the competition.  
 
It is the responsibility of each team to ensure their UAV operations 
are spectrum compliant for the UAV Challenge.  
 
Details of frequency management at Kingaroy will be provided 
during competitor orientation and safety briefing.    
 
For more information regarding spectrum planning, licensing and frequency 
allocation, please refer to the ACMA website available at:  
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www.acma.gov.au 
9 Disclaimer 
This document is subject to change and the current rules document will be available 
from the challenge website.  Registered participants will be notified of any changes. 
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Cruise Speed:   90-100 km/hr 
Turn radius at cruise:  80-100m 
Duration at cruise with reserve: 50min 
Straight line  
positional accuracy:   +/- 10m 
Altitude Hold accuracy:  +/- 30m 
Fuel load:    950mL  BP Ultimate 98oct. 
Onboard Battery Life:  120min  minimum. 
TOW (Take off weight):  10-13 kg 
Payload:    2 kg 
Tested Manual RC Range:  750m   (Limit Found) 
Tested Telemetry Range:  17.5km  (Limit not found) 
Tested Heart Beat Range:  17.5km  (Limit not found) 
Tested Video Feedback Range: Not tested as of 24-08-09. Expect 4-7km.
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UAV TECHNICAL INSPECTION CHECKLIST  
The following checklist is to be completed prior to Test Flights. The check boxes are to be marked “N/A” if not 
applicable, ticked if satisfactory, or left blank pending re-inspection if unsatisfactory. All items are to be 
satisfactory prior to any flight.  
A copy of this checklist is to subsequently be used by the operator of the subject UAV at the beginning of a 
flying session (all item) and Before every flight (items marked “BF” only)  
Scrutineer:   Date:    
  
Team:     
Satisfactory  
(Tick)  Unsatisfactory  Comments 
1. UNASSEMBLED INSPECTION        
1.1 WINGS        
1.1.1   Fuselage attachment points         
1.1.2   Strut attachment points         
1.1.3   Rigging wire attachment points         
1.1.4   Servo mounting         
1.1.5   Pushrods/cables and actuating links         
1.1.6   Control horns         
1.1.7   Clevis/actuating link attachment points         
1.1.8   Control surface hinges and gaps         
1.1.9   Undercarriage integrity and attachment points         
1.1.10   Structure, Check for damage, distortion and cracking        
1.1.11   Covering integrity         
1.2 FUSELAGE        
1.2.1   Wing attachment points         
1.2.2   Undercarriage integrity and attachment points         
1.2.3   Servo mounting         
1.2.4   Pushrods/cables and actuating links         
1.2.5   Control horns         
1.2.6   Clevis/actuating link attachment points         
1.2.7   Control surface hinges and gaps         
1.2.8   Fin and rudder assembly         
1.2.9   Tail plane         
1.2.10   Bracing/strut attachment points         
1.2.11   Structure         
1.2.12   Covering integrity         
1.3 POWER PLANT         
1.3.1   Propeller secure and undamaged   BF    
1.3.2   Spinner secure and clear of propeller blades   BF    
1.3.3   Engine mounting and accessories secure   BF    
1.4 AVIONICS EQUIPMENT         
1.4.1   Receiver installation         
1.4.2   Battery installation         
1.4.3   Aerial installation         
1.4.4   BEC Satisfactory (Correct Rating for Number of Servo’s 
Used)  
      
  
 
 
 
 
 
 
 
 
 
    
1.4.5   Switch installation         
1.4.6   Wiring and plugs clear, undamaged and secure         
1.4.7  
 
 Avionics components securely mounted  
 
    
1.4.8 Video Modem 2.4/5.8Ghz, ACMA compliant   
1.4.9 RC-transmitter ACMA compliant (C-tick)   
2. ASSEMBLED INSPECTION   
   
2.1 GENERAL         
2.1.1   First ensure that all components fit together correctly, and 
that no undue strain is needed to achieve proper 
alignment.   
      
2.2 RIGHT WING         
2.2.1   No non-design twists or warps         
2.2.2   Wingtips true         
2.2.3   Wing leading edge         
2.2.4   Struts and rigging secure         
2.2.5   Attachment to fuselage         
2.2.6   Undercarriage attachment         
2.2.7   Alignment of control surfaces.         
2.3 FUSELAGE and TAILPLANE         
2.3.1   Horizontal stabilizer attachment   BF    
2.3.2   Fin and rudder attachment   BF    
2.3.3   Struts and bracing secure   BF    
2.3.4   Alignment of empennage with respect to wing   BF    
2.3.5   Alignment of control surfaces   BF    
2.3.6   Tail wheel assembly         
2.3.7   Canopy         
2.4 LEFT WING         
2.4.1   No non-design twists or warps         
2.4.2   Wingtips true         
2.4.3   Wing leading edge         
2.4.4   Struts and rigging secure         
2.4.5   Attachment to fuselage         
2.4.6   Undercarriage attachment         
2.4.7   Alignment of control surfaces.         
2.5 MISCELLANEOUS         
2.5.1   Centre of gravity         
2.5.2   Sense and throw of all control surfaces   BF    
2.5.3   Engine off radio check         
2.5.4   Battery charge sufficient   BF    
2.6 CHECKS WITH ENGINE(S) ON         
2.6.1   Aircraft secure before start (tied down and/or held)   BF    
2.6.2   Engine performance and reliability   BF    
2.6.3   Propeller and spinner balance   BF    
2.6.4   No airframe vibration   BF    
2.6.5   Radio reliability   BF    
2.6.6   Radio range   BF    
    
  
 
 
 
 
 
 
 
 
 
    
 
 
2.7 Flight Termination      
2.7.1  Termination Command      
2.7.2  Loss of Communication      
2.7.3  Loss of Heartbeat      
2.7.4  Throttle Closed      
2.7.5  Full Up Elevator      
2.7.6  Full Right Rudder      
2.7.7  Full Down on Right Aileron      
2.7.8  Full Up on Left Aileron      
2.7.9  Full Flaps (If Applicable)      
2.7.10 Flight Termination Other (Provide Details)     
2.8 Test Flight (Autonomous Yes / No)      
2.8.1  Pre Flight Checks      
2.8.2  Take Off (Autonomous Yes / No)      
2.8.3 Trimming (Autonomous Yes / No)   
2.8.4 Procedure Turn Left (Autonomous Yes / No)   
2.8.5 Procedure Turn  Right (Autonomous Yes / No)   
2.8.6 Landing Circuit (Autonomous Yes / No)   
2.8.7 Approach and Landing (Autonomous Yes / No)   
    
    
Team Captain 
Name:  Signature:  Date:  
Scrutineer 
Name:  Signature:  Date:  
Comments:  
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UAV Challenge 
Outback Rescue 2009 
 
 
Event Schedule 
 
 
 
 
The UAV Challenge would not be possible without 
the support of our sponsors: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Platinum Sponsor Gold Sponsors 
Silver Sponsors Bronze 
Sponsor
  
 
Monday, 28 September 2009 
 
 
  
Search & Rescue Challenge Robot & Airborne Delivery 
Challenge 
  
  
  
8:00 AM 
  
  
Team Registration 
  
  
9:00 AM 
Search & Rescue Briefing 
  
    
    
  
10:00 AM 
  
  
  
  
11:00 AM 
  
  
  
  
12:00 PM 
  
  
  
  
1:00 PM 
  
2:00 PM 
Presentations & Scrutineering 
Navy Helicopter Landing 
3:00 PM 
4:00 PM 
Scrutineering 
Team Registration 
 
 
 
 
 Tuesday, 29 September 2009 
 
 
 
  
Search & Rescue Challenge Robot & Airborne Delivery 
Challenge 
8:00 AM 
9:00 AM 
Missions (Teams 1 & 2) Presentations & Scrutineering 
  
  
Scrutineering Flights 
  
10:00 AM 
  
11:00 AM 
12:00 PM 
Presentations & Scrutineering 
  
Missions (Teams 3-5) 
  
  
1:00 PM 
  
Scrutineering Flights 
2:00 PM Presentations 
  
3:00 PM 
  
  
  
  
4:00 PM 
Missions (Teams 6-8) 
  
 
  
Wednesday, 30 September 2009 
 
 
 
  
Public Events Robot & Airborne Delivery 
Challenge 
  
  
  
8:00 AM 
  
Robot Challenge Missions 
Navy Helicopter Departs 
  
  
9:00 AM 
  
Airborne Delivery Missions 
(Teams 1 & 2) 
  AUVS Australia Morning Tea 
(provided for competitors only)   
  
10:00 AM 
  
  
Insitu Pacific ScanEagle UAV 
Demonstration 
  
11:00 AM 
12:00 PM 
AUVS Australia Lunch (free to 
competitors only) 
  
1:00 PM 
  
Airborne Delivery Missions 
(Teams 3-7) 
  
  
Queensland University of 
Technology UAV Demonstation 
Flight   
2:00 PM 
    
  
  
  
3:00 PM 
  
Airborne Delivery Missions 
(Teams 8 & 9) 
    
    
4:00 PM 
Award Ceremony for Participants and Winners of All Challenges 
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LONDON AIRCRAFT INSURANCE POLICY 
 
 Headings and marginal captions are inserted for the purpose of convenient reference only and 
are not to be deemed part of this Policy. 
 
 Certain words and phrases used in this Policy have special meanings which can be 
found in Section IV(D) Definitions. 
 
   The Insurers agree to insure against loss, damage or liability, arising out of an Accident 
occurring during the Period of Insurance to the extent and in the manner provided in this 
Policy. 
 
 
                         SECTION I  LOSS OF OR DAMAGE TO AIRCRAFT 
 
 1. Coverage 
 
 (a) The Insurers will at their option pay for, replace or repair, accidental loss of or damage to the 
Aircraft described in the Schedule arising from the risks covered, including disappearance if the 
Aircraft is unreported for sixty days after the commencement of Flight, but not exceeding the 
Amount Insured as specified in Part 2(5) of the Schedule and subject to the amounts to be 
deducted specified in Condition 3(c). 
 
 (b) If the Aircraft is insured hereby for the risks of Flight, the Insurers will, in addition, pay 
reasonable emergency expenses necessarily incurred by the Insured for the immediate safety of 
the Aircraft consequent upon damage or forced landing, up to 10 per cent. of the Amount 
Insured as specified in Part 2(5) of the Schedule. 
 
 2. Exclusions applicable to this Section only 
 
  The Insurers shall not be liable for 
 
Wear and Tear,  (a) wear and tear, deterioration, breakdown, defect or failure howsoever  caused in any  Unit 
Breakdown   of the Aircraft and the consequences thereof within such Unit; 
 
 (b) damage to any Unit by anything which has a progressive or cumulative effect but damage 
attributable to a single recorded incident is covered under paragraph 1(a) above. 
 
  HOWEVER accidental loss of or damage to the Aircraft consequent upon 2(a) or (b) above   is 
covered under paragraph 1(a) above. 
 
 3. Conditions applicable to this Section only 
 
Dismantling  (a) If the Aircraft is damaged 
Transport 
and Repairs   (i) no dismantling or repairs shall be commenced  without  the  consent of the Insurers 
   except whatever is necessary in the interests of safety, or to prevent further damage, or to 
   comply with orders issued by the appropriate authority; 
 
 (ii) the Insurers will pay only for repairs and transport of labour and materials by the 
most economical method unless the Insurers agree otherwise with the Insured. 
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Payment or (b) If the Insurers exercise their option to pay for or replace the Aircraft 
Replacement    
 (i) the Insurers may take the Aircraft (together with all documents of record, 
registration and title thereto) as salvage; 
 
 (ii) the cover afforded by this Section is terminated in respect of the Aircraft even if 
the Aircraft is retained by the Insured for valuable consideration or otherwise; 
 
 (iii) the replacement aircraft shall be of the same make and type and in reasonably like 
condition unless otherwise agreed with the Insured. 
 
Amounts to be (c) Except  where the Insurers  exercise their  option to pay  for or replace the Aircraft, there  
deducted from  shall be deducted from the claim under paragraph 1(a) of this Section 
the claim 
 (i) the amount specified in Part 6 (B) of the Schedule and 
 
 (ii) such proportion of the Overhaul Cost of any Unit repaired or replaced as the used 
time bears to the Overhaul Life of the Unit. 
 
No Abandonment (d) Unless the Insurers elect to take the Aircraft as salvage the Aircraft shall at all times 
remain the property of the Insured who shall have no right of abandonment to the 
Insurers. 
 
Other Insurance (e) No claim shall be payable under this Section if other insurance which is payable in 
consequence of loss or damage covered under this Section has been or shall be 
effected by or on behalf of the Insured without the knowledge or consent of the 
Insurers. 
 
               See also Section IV 
 
 
             SECTION II  LEGAL LIABILITY TO THIRD PARTIES 
        (OTHER THAN PASSENGERS) 
  
 1. Coverage 
 
 The Insurers will indemnify the Insured for all sums which the Insured shall become legally 
liable to pay, and shall pay, as compensatory damages (including costs awarded against the 
Insured) in respect of accidental bodily injury (fatal or otherwise) and accidental damage to 
property caused by the Aircraft or by any person or object falling therefrom. 
 
 2. Exclusions applicable to this Section only 
 
  The Insurers shall not be liable for  
 
Employees and (a) injury (fatal or otherwise) or loss sustained by any director or employee of the Insured or 
Others  partner in the Insured's business whilst acting in the course of his employment with or 
duties for the Insured; 
 
Operational (b) injury  (fatal or otherwise) or  loss  sustained by any member of the flight, cabin or  other  
Crew  crew whilst engaged in the operation of the Aircraft; 
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Passengers (c) injury (fatal or  otherwise) or loss  sustained by any  passenger whilst entering, on board, 
  or alighting from the Aircraft; 
 
Property (d) loss of or damage to any property belonging to or in the care, custody or control of the 
Insured; 
 
Noise and (e) claims excluded by the attached Noise and Pollution and Other Perils Exclusion Clause. 
Pollution and  
Other Perils 
 
 3. Limit of Indemnity applicable to this Section 
 
 The liability of the Insurers under this Section shall not exceed the amount stated in Part 6 (C) 
of the Schedule, less any amounts under Part 6 (B).  The Insurers will defray in addition any 
legal costs and expenses incurred with their written consent in defending any action which may 
be brought against the Insured in respect of any claim for compensatory damages covered by 
this Section, but should the amount paid or awarded in settlement of such claim exceed the 
Limit of Indemnity then the liability of the Insurers in respect of such legal costs and expenses 
shall be limited to such proportion of the said legal costs and expenses as the Limit of 
Indemnity bears to the amount paid for compensatory damages. 
 
                                  See also Section IV 
 
 
                      SECTION III LEGAL LIABILITY TO PASSENGERS 
 
 1. Coverage 
 
 The Insurers will indemnify the Insured in respect of all sums which the Insured shall become 
legally liable to pay, and shall pay, as compensatory damages (including costs awarded against 
the Insured) in respect of 
 
  (a) accidental bodily injury (fatal or otherwise) to passengers whilst entering, on board, or 
alighting from the Aircraft and 
 
  (b) loss of or damage to baggage and personal articles of passengers arising out of an 
Accident to the Aircraft. 
 
  Provided always that 
 
Documentary (i) before  a  passenger  boards  the  Aircraft  the  Insured  shall  take  such  measures as  are  
Precautions  necessary to exclude or limit liability for claims under (a) and (b) above to the extent  
permitted by law; 
 
 (ii) if the measures referred to in proviso (i) above include the issue of a passenger 
ticket/baggage check, the same shall be delivered correctly completed to the passenger a 
reasonable time before the passenger boards the Aircraft. 
 
Effect of In the event of  failure to comply  with proviso (i) or (ii) the liability of the Insurers under 
Non- this  Section  shall  not  exceed  the  amount  of  the  legal liability, if any, that would have  
Compliance existed had the proviso been complied with. 
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 2. Exclusions applicable to this Section only 
 
 The Insurers shall not be liable for injury (fatal or otherwise) or loss sustained by any 
 
Employees (a) director  or  employee of the Insured or  partner in the Insured's business  whilst acting in  
and Others  the course of his employment with or duties for the Insured; 
 
Operational (b) member of the flight, cabin or other crew whilst engaged in the operation of the Aircraft. 
Crew 
 3. Limits of Indemnity applicable to this Section 
 
 The liability of the Insurers under this Section shall not exceed the amounts stated in Part 6 (C) 
of the Schedule, less any amounts under Part 6 (B).  The Insurers will defray in addition any 
legal costs and expenses incurred with their written consent in defending any action which may 
be brought against the Insured in respect of any claim for compensatory damages covered by 
this Section, but should the amount paid or awarded in settlement of such claim exceed the 
Limit of Indemnity then the liability of the Insurers in respect of such legal costs and expenses 
shall be limited to such proportion of the said legal costs and expenses as the Limit of 
Indemnity bears to the amount paid for compensatory damages. 
 
                            See also Section IV 
 
 
                SECTION  IV 
 
                    (A) GENERAL EXCLUSIONS APPLICABLE TO ALL SECTIONS 
 
 This Policy does not apply:- 
 
Illegal Uses 1. Whilst the Aircraft is being used for any illegal purpose or for any purpose other than those 
stated in Part 3 of the Schedule and as defined in the Definitions. 
 
Geographical 2. Whilst the Aircraft is outside the geographical limits stated in Part 5 of the Schedule unless 
Limits  due to force majeure. 
 
Pilots 3. Whilst the Aircraft is being piloted by any person other than as stated in Part 4 of the Schedule 
except that the Aircraft may be operated on the ground by any person competent for that 
purpose. 
 
Transportation 4. Whilst the Aircraft is being transported by any means of  conveyance except as the result of an 
by other  Accident giving rise to a claim under Section I of this Policy. 
Conveyance 
 
Landing and 5. Whilst the  Aircraft is  landing  on or taking off or attempting to do so from a place which does   
Take-off Areas  not comply with the recommendations laid down by the manufacturer of the Aircraft except as 
a result of force majeure. 
 
Contractual 6. To  liability  assumed or  rights  waived  by  the  Insured  under  any  agreement  (other  than  a  
Liability  passenger ticket/baggage check issued  under  Section III  hereof) except to the extent that such 
  liability would have attached to the Insured in the absence of such agreement. 
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Number of 7. Whilst  the  total  number of  passengers  being  carried  in  the  Aircraft  exceeds  the  declared  
Passengers  maximum number of passengers stated in Part 2(4) of the Schedule. 
 
Non- 8. To claims which are payable under any other policy or policies except in respect of any  excess 
Contribution  beyond the amount which would have been payable under such other policy or policies had this 
Policy not been effected. 
 
Nuclear Risks 9. To claims excluded by the attached Nuclear Risks Exclusion Clause. 
 
War, Hi-jacking 10. To claims caused by 
and Other 
Perils (a) War,  invasion,  acts of foreign  enemies, hostilities (whether war be declared or not), 
civil  war,  rebellion,  revolution, insurrection, martial law,  military or usurped power or 
attempts at usurpation of power. 
 
 (b) Any  hostile  detonation  of  any  weapon  of  war  employing  atomic or  nuclear fission 
and/or fusion or other like reaction or radioactive force or matter. 
 
 (c) Strikes, riots, civil commotions or labour disturbances. 
 
 (d) Any  act  of one or  more persons,  whether or not  agents of a sovereign  Power,  for 
political or terrorist  purposes and  whether  the loss or  damage resulting  therefrom is 
accidental or intentional. 
 
 (e) Any malicious act or act of sabotage. 
 
 (f) Confiscation, nationalisation, seizure, restraint, detention,  appropriation, requisition for 
title  or  use  by or  under the order  of any  Government  (whether civil  military or  de  
facto) or  public or local authority. 
 
 (g) Hi-jacking or any unlawful seizure or wrongful exercise of control of the Aircraft or crew 
in Flight  (including any attempt at  such  seizure or  control) made by any person or 
persons on board the Aircraft acting without the consent of the Insured. 
 
 Furthermore this Policy does not cover claims arising whilst the Aircraft is outside the control 
of the Insured by reason of any of the above perils.  
 
 The Aircraft shall be deemed to have been restored to the control of the Insured on the safe 
return of the Aircraft to the Insured at an airfield not excluded by the geographical limits of this 
Policy, and entirely suitable for the operation of the Aircraft (such safe return shall require that 
the Aircraft be parked with engines shut down and under no duress). 
 
 
                        (B) CONDITIONS PRECEDENT APPLICABLE TO ALL SECTIONS 
 
 
 It is necessary that the Insured observes and fulfils the following Conditions before the 
Insurers have any liability to make any payment under this Policy. 
 
 
Due Diligence 1. The Insured shall at all times use due diligence and do and concur in doing everything 
reasonably practicable to avoid accidents and to avoid or diminish any loss hereon. 
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Compliance 2. The  Insured  shall  comply with all air  navigation  and  airworthiness orders and requirements  
with Air  issued by any competent authority  affecting  the safe operation of the Aircraft and shall ensure 
Navigation  that 
Orders, etc. 
 (a) the Aircraft is airworthy at the commencement of each Flight; 
 
 (b) all Log Books and  other records in  connection with the  Aircraft which are required by 
any official regulations in force from time to time shall be kept up to date and shall be 
produced to the Insurers or their Agents on request; 
 
 (c) the employees  and agents of the  Insured comply with such orders and requirements. 
 
 
Claims 3. Immediate notice of  any event  likely to give rise to a  claim under this Policy shall be given as  
Procedure  stated in Part 8 of the Schedule.  In all cases the Insured shall 
 
 (a) furnish full  particulars in writing of such event and forward immediately notice of any 
claim with any letters or documents relating thereto; 
 
 (b) give notice of any impending prosecution; 
 
 (c) render such  further information  and assistance as the Insurers may reasonably require; 
 
 (d) not act in any way to the detriment or prejudice of the interest of the Insurers. 
 
 The Insured shall not make any admission of liability or payment or offer or promise of 
payment without the written consent of the Insurers. 
 
 
(C) GENERAL CONDITIONS APPLICABLE TO ALL SECTIONS 
 
 
Claims Control 1. The Insurers shall be entitled (if they so elect) at any time and for so long as they desire to take 
absolute control of all negotiations and proceedings and in the name of the Insured to settle, 
defend or pursue any claim. 
 
Subrogation 2. Upon an indemnity being given or a payment being made by the Insurers under this Policy, 
they shall be subrogated to the rights and remedies of the Insured who shall co-operate with and 
do all things necessary to assist the Insurers to exercise such rights and remedies. 
 
Variation 3. Should  there be any change in the circumstances or nature of the  risks  which are  the basis of  
in Risk  this contract the Insured shall give immediate notice thereof to the Insurers and no claim  
arising subsequent to such change shall be  recoverable hereunder unless such change has been 
accepted by the Insurers. 
 
Cancellation 4. This Policy may be cancelled by either the Insurers or the Insured giving 10 days notice in 
writing of such cancellation.  If cancelled by the Insurers they will return a pro rata portion of 
the premium in respect of the unexpired period of the Policy.  If cancelled by the Insured a 
return of premium shall be at the discretion of the Insurers.  There will be no return of premium 
in respect of any Aircraft on which a loss is paid or is payable under this Policy. 
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Assignment 5. This Policy shall not be assigned in whole or in part except with the consent of the Insurers 
verified by endorsement hereon. 
 
 
Not Marine 6. This  Policy is  not  and  the  parties hereto  expressly agree  that it  shall not be  construed as  a  
Insurance  policy of marine insurance. 
 
 
Arbitration 7. This Policy shall be construed in accordance with English Law and any dispute or difference 
between the Insured and the Insurers shall be submitted to arbitration in London in accordance 
with the Statutory provision for arbitration for the time being in force. 
 
 
Two or More 8. When two or  more Aircraft are insured hereunder  the terms of  this Policy apply separately  to  
Aircraft  each. 
 
 
Limit(s) of  9. Notwithstanding the inclusion herein  of  more than  one Insured,  whether by  endorsement  or  
Indemnity  otherwise, the total  liability of the Insurers in respect of any or all Insureds shall not exceed  
the Limit(s) of Indemnity stated in this Policy. 
 
 
False and 10. If  the  Insured shall  make any  claim  knowing  the same  to be false  or  fraudulent as  regards  
Fraudulent  amount or otherwise this Policy shall become void and all claims hereunder shall be forfeited. 
Claims 
 
(D) DEFINITIONS 
 
1. "ACCIDENT" means any one accident or series of accidents arising out of one event. 
 
 
2. "UNIT" means a part or  an assembly  of parts  (including  any sub-assemblies)  of the Aircraft which has been 
assigned an  Overhaul Life as a  part or an  assembly.  Nevertheless, an engine complete with all parts normally 
attached when removed for the purpose of  overhaul or  replacement shall  together constitute a single Unit. 
 
 
3. "OVERHAUL LIFE" means the amount of use, or operational and/or calendar time which, according to the 
Airworthiness Authority, determines when overhaul or replacement of a Unit is required. 
 
 
4. "OVERHAUL COST"  means  the costs  of labour and  materials which are  or would  be incurred in overhaul 
or  replacement (whichever  is necessary) at the  end of the Overhaul  Life of the damaged  or a similar Unit. 
 
 
5. "PRIVATE PLEASURE"  means  use for  private  and  pleasure  purposes  but  NOT  use   for  any business or 
profession nor for hire or reward. 
 
 
6. "BUSINESS"  means  the  uses stated  in  Private  Pleasure and  use for  business or professional purposes but 
NOT use for hire or reward. 
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7. "COMMERCIAL"  means the uses  stated  in Private  Pleasure and Business and use for the carriage by the 
Insured of passengers, baggage accompanying passengers and cargo for hire or reward. 
 
 
8. "RENTAL" means rental, lease, charter or hire by the Insured to any person, company or organisation for 
Private Pleasure and  Business uses only, where  the operation of the  Aircraft is not under the control of the 
Insured.  Rental for any  other purpose is NOT insured under this Policy unless specifically declared to Insurers 
and the detail of such use(s) stated in Part 3 of the Schedule under SPECIAL RENTAL USES. 
 
 
Definitions 5, 6, 7 and 8 constitute Standard Uses and do not include instruction, aerobatics, hunting, patrol, fire-
fighting,  the  intentional  dropping, spraying  or  release of  anything, any form of experimental or competitive  flying, 
and any  other use involving  abnormal  hazard, but  when cover is provided details of such use(s) are stated in Part 3 of 
the Schedule under SPECIAL USES. 
 
 
9. "FLIGHT"  means from  the time the Aircraft  moves  forward in  taking off or attempting to take off, whilst in 
the air, and until the Aircraft completes its landing run.  A rotary-wing aircraft shall be deemed to be in Flight 
when the rotors are in motion as a result of engine power, the momentum generated therefrom, or autorotation. 
 
 
10. "TAXIING"  means movement of the Aircraft under its own power other than in Flight as defined above.  
Taxiing shall not be deemed to cease merely by reason of a temporary halting of the Aircraft. 
 
 
11. "MOORED" means, in the case of aircraft designed to land on water, whilst the Aircraft is afloat and is not in 
Flight or Taxiing as defined above, and includes the risks of launching and hauling up. 
 
 
12. "GROUND" means whilst the Aircraft is not in Flight or Taxiing or Moored as defined above. 
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SCHEDULE 
 
 
PART 1: Policy No:  502 /  
 
 Proposal Dated:  No Proposal  
 
 Name of Insured:  
 
 
 
 
 
 Address: 
 
 
 Period of Insurance: From                             To                                       both days inclusive  
 
 
PART 2: Particulars of Aircraft: 
 
             (1)        (2)       (3)            (4)           (5)         (6) 
     Make and Type     Year of Registration Declared Maximum  Amount Insured Risks Covered 
 Manufacture      Marks No. of Passengers   
    at any one time   Agreed Value  
      
      
      
      
      
      
      
 
PART 3: Purposes of Use: Standard Uses: 
 
  Special Uses: 
 
 
 
  Special Rental Uses: 
 
 
PART 4: Pilots:  
 
 
 
PART 5: Geographical Limits:  
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SCHEDULE - continued 
 
        PART 6:    Limits and Deductibles 
 
   
                 (A)                         (B)                         (C) 
  Policy Section and Risk          Amount to be deducted Limit of Indemnity from which must be 
      deducted the amount in column (B) 
   
I    Loss of or damage to   
     Aircraft listed in          See Endorsement No.              See Part 2 Column (5) 
     Part 2 above   
   
   
II   Liability to Third Bodily Injury                           NIL  
      Parties              See Endorsement No.  
 Damage to Property                 NIL  
   
   
III  Liability to Passengers Bodily Injury                           NIL  
               See Endorsement No.  
 Baggage and  
 Personal Articles                     NIL  
   
   
II / III Combined Bodily Injury                           NIL  
   
Liability to Third Parties Damage to Property                NIL             See Endorsement No.  
and Passengers-Combined   
  Passenger Baggage and  
 
 
Personal Articles                     NIL  
 
PART 7:       Premium Section I:   
 
  Section II: ) 
   )  
  Section III: )        
                                                                                       ______________ 
 
                                                                Total:   
                                                                                        ______________  
 
 
PART 8:     Immediate notice of any claim pursuant to Section IV (B) Paragraph 3 to be given to:- 
 
                                             
                                             
                                             
                                             
 
 
        Dated in London, the 
 
                                                                                      10 of 10 
  
SCHEDULE - continued 
 
        PART 6:    Limits and Deductibles 
 
   
                 (A)                         (B)                         (C) 
  Policy Section and Risk          Amount to be deducted Limit of Indemnity from which must be 
      deducted the amount in column (B) 
   
I    Loss of or damage to   
     Aircraft listed in          See Endorsement No.              See Part 2 Column (5) 
     Part 2 above   
   
   
II   Liability to Third Bodily Injury                           NIL  
      Parties              See Endorsement No.  
 Damage to Property                NIL  
   
   
III  Liability to Passengers Bodily Injury                           NIL  
               See Endorsement No.  
 Baggage and  
 Personal Articles                     NIL  
   
   
II / III Combined Bodily Injury                           NIL  
   
Liability to Third Parties Damage to Property                NIL             See Endorsement No.  
and Passengers-Combined   
  Passenger Baggage and  
 
 
Personal Articles                     NIL  
 
PART 7:       Premium Section I:                             (Plus              Insurance Premium Tax) 
 
  Section II: ) 
   )                            (Plus              Insurance Premium Tax) 
  Section III: )        
                                                                           ______________ 
 
                                                 Total:                   (Plus               Insurance Premium Tax) 
                                                                            ______________  
 
 
PART 8:     Immediate notice of any claim pursuant to Section IV (B) Paragraph 3 to be given to:- 
 
                                             
                                             
                                             
                                             
 
 
        Dated in London, the 
 
                                                                                      10 of 10 
  
ATTACHING TO AND FORMING PART OF POLICY NO. 502/ 
ISSUED TO: 
 
 
ENDORSEMENTS 
 
 
 
It is hereby understood and agreed that with effect from Inception:- 
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